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health worker from colleagues.

Libraries. hospitals and other oraanizations often lack adequa.te funds or foreign currency
to subscribe to medical journals or to maintain on~going subscriptions. Health workers are also
hindered from sharin& information with each other about issues beeause of the high cost of
telephone calls, fax services and travel,

The goal of HealthNefs information services is to connect the health worker with a range
of information options in a cost-effective manner with the most affordable and appropriate
technolozy. South-South. North-South and South-North information sharing and distribution is
supponed by Hea1thNet. These services continually evolve in response to the needs and
resources of HealthNet users.

UNIQUE SERVICES

Many of these services are not available in any other electronic form throuah other
sources in the countries 5etvad by HealthNet. includina: electronic pubHcations. bibliographic
search of the National Library of Medicine (NLM) in Washiniton. D.C., United States. and
library partnerships.

HealthNct News, other eloc1ronic publications

These publications, compiled by SatelLife or produced by collaborating organizations.
cover topics that are of interest and relevance to those who work in health in the developing
world.

HeaJ'hNer News features current clinical medical information. Summaries. abstracts. short
reports. and some fuB text articles from many journals are included with permission from
publishers. Distribution is limited to HealthNet users in developing countries.

African Medical Librarians Bullelin (AMLB) is made possib\e by contributions by African
medical librarians. It contains selected tables of contents as well as abstracts from local
and regional medical publications.

WHO LibrAI)' Digest for Africa is edited by the staff of the World Health Organization
(WHOT L;brary in Geneva.. This publication includes WHO material of interest to
librarians and health workers in the developing world.

WHO/AFRO Injodigt1l is compiled by the Documentation Centre in BrazzaviHe. Congo.
and highlights tropiCal diseases and other health issues.

AIDS Bulletin. compiled by SatelLife. includes clinical information on HIV/AIDS
including STD's. Distribution is limited to HeahhNet users in developing countries..
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Mothcr.:J' and Chl1dn:n contains information~oncerning the health and nutrition of women
and ehildren. It is the electronic form of the same publication produced by the American

Public Health Association.

Population I,lsues features information on population. family planning and reproductive
health.

Batch Internet NLM Information System <BITNIS)

SatelLife is collaborating with the NLM and the Pan-American Health Organization
(PAHO) to test, demonstrate, and train users in BITNlS in medical libraries and research centres
in HealthNet countries in Africa. HealthNet users are provided BITNIS access at reduced rates
comparable to those charged students in the United States.

BITNlS is a data base search tool which allows users to do automated searches of 21
abstract data bases at the NLM. Searches are prepared on Grateful Med. a software package
developed by the NLM. The search StTalelY is saved, then sent via an e-mail network. such as
Hea1thNet. to the BITNlS gateway at the NLM. The actual search is performed by a computer
and the results are returned to the user. Abstracts and bibliosraphic references are available in
the data bases~ full text articles cannot be obtained.

The average cost for a search is approximately $1.00-$3.00, and many times may even
be considerably less. The searches are performed very quickly by a high-speed computer. The
time taken to perform the search depends on how well the search has been defined.

LibraJY...Ql[J.perships

SatelLife initiated the Library Partnership Program which now facilitates access to medical
literature for libraries in the developing world. This programme is largely a volunteer effort and
depends on the creation of "partncr library" relationships between institutions and medical
librarians. Users request searches for abstracts and/or full tex.t articles throUih their national
librarian which are fulfilled regionally or by the international partner librarian.

ADDED VALUE FOR MEDICINE

Other services, while not unique. provide added value by gatherina a developing-world
medicalcomlI'U!lity through networking: developing-world access; "listservs" or conferencing;
referral to experts. data bases, and Internet resources; and distance learning support.

Devel<minZ-world aCCJ:iS

HeahhNet users can send electronic mail to their colleagues nationally, regionally and
intemationally. For example. \Ising his or her computer, a health care worker in a rural hospital
can send a message to a colleaQ,ue in a neighboring district, in the region, or to an institution
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located in another part of the world. Conversely. electronic mail allows easy access Crom
physicians and researchers in developed countries to colleagues in developing countries.

Several internationally-funded projects use Hea.lthNe.t to provide access to their colleagues
in developina coun(ries~ for example, WHO's Special Programme for Research and Training in
Tropical Diseases (TOR) has supported expansion of HealthNet into Asia. The first phase
implementation in Asia includes TDR-related institutions ill the Philippines. Sri Lanka, and
China.

Conferences: medical-conte", listservs

Among mat\y "listservs". or e-mail distriblltion services, operated by HealthNet, the
following are examples of important medical information services provided in this way. These
electronic conferences allow HealthNet users around the world to form discussion aroups on
issues pertinent to their immediate needs and/or their professional interests. Conferences provide
an interactive format altowin& users to either follow or participate in ·conversations" irrespective
of time and place, Examples include: a) PreMED: Program for Monitoring Emerging Diseases:
b) HlV/SID; and c) E-Drug: Essential Drugs

PROMED: PROGRAM FOR MONITORiNG EMERGiNG DJSBASES

Numerous recent episodes of emerging and re-emerging infections, including the
continuing spread of dengue viruses. the now frequent appearatlce of hitherto unrecognized
diseases such as the hemorrhagic fevers, and the resuraence or old scourges like tuberculosis and
cholera in new. more severe forms. attest to our continuing vulnerability to infectious diseases
throuahout the world.

Many experts. both within and outside &ovemmcnt. have wamed of the need to improve
capabilities for dealing with emerging infectious diseases. The development of an effective
global infectious disease surveillance system has been the prima.ry recommendation of expert
analyses.

ProMED was set up specifically to plan and promote a global system of early detection
and timely response to disease outbreaks. Proposed by the Federation of American Scientists,
a public policy research orsanization, PraMED was inaugurated in September 1993 at a Geneva
conference co-sponsored by 60 prominent experts in human. animal and plant health. The
conference called for a coordinated global proaramme and charged the ProMED Steering
Comminee with the task of designing it. Members of the ProMED Steerina Committee come
from allover the world and include representatives of the WHO, the United States Centers for
Disease Control and Prevention. the United States National Institutes of Health. and International
Epizootic Organiutlon. as well as other organizations and academic institutions.

In cooperation with SatelLife and HealthNet. ProMED has inau2urated an e-mail
conference system on the Internet to encoorage timely information sharina and discussion on
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emerging disease problems worldwide Thro~gh Hea!thNet, this low-cost system reaches
participants in developing countries and remote areas. Subscription to the ProMED e-mail
conference is free of charge.

Hlv/sm ELECTRONIC CONFERENCE

The overall goal of this project is to reduce the burden that isolation imposes on health
care workers in the devclopinC world who struggle with limitt!:d resources to treat a flood of
patients with mY/AIDS or related sexually transmitted diseases (STDs). SatelLife. through
HealthNet, wHl create and administer a global network for mv and STDs by means of electronic
conferencina. so that physicians, health care workers, and policy makers from the developing
world can be linked with colleagues in the industrialized world and in their own regions. This
project will provide the first electronic mail conferencing for clinicians and researchers in
HIV/SIDs throughout the world with particular emphasis on engaiin& those from the developing
world. In the struggle against HIV/AIDS. information and communication can save scarce
resources, offer a wider range of treatment possibilities, and influence prevention efforts.

E-DRUG: ESSENTIAL DRUGS MAILING LIST

The objective of liE-DRUG" is to support the concept of essential drugs by improving and
speedina up communications between all health professionals working in the field of essential
drugs. Colleaaues in developina countries often cannot afford telephone and fax lines. Normal
postal services are too slow and unreliable. Many have already discovered the usefulness of e·
mail as an affordable tool for communication. E-DRUG is a free service of SatclLife. and will
only cost the normal costs of sending/receiving ordinary e-mail messa&es.

The list "Who is where on e-mail in essential drugs?" has been maintained by Wilbert
Bannenberg for over a one year and contains more than 266 names people and organizations
associated with essential drug information. E-DRUG has been specially desi&ned for colleagues
in countries without access to interactive Internet tools such as WWW, gopher. USENET and
FTP

E-DRUG is used in the following ways: a) to send a question to all members (e.g.,
requestini su&aestions as how to lobby Parliament or the Medical Association etc.); b) to request
a list of available files from E-DRUG (e.g. "Who is where on e-mail in essential drugs"); c) to
inform all members about a new reports: Essential Dnlg List. NAlionaJ Drug Policy, Standard
1'reaimenl Gr/ide/ins. etc.: d) to allow subscribers to receive a regular bulletin hiahliahring new
developments and recently available files~ e} to receive publicly. available information sources
(e.g., WHOIDAP publications. the Model WHO Essential Drug List. the UNIPAC Essential Drug
price Ii~ articles from the Essential Drug Monitor or INRUD News).

I

The primary laniJuase of E-DRUG is English, but similar systems could be opened in
Spanish (MEDICAM-E) or French (E-MED) if there is enough interest.
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OTHER SERVICES

M,ceS$ to Dati Bases and Experts

HealthNec users cannot usually afford. nor do their local telecommunications environments
permit, direct or on-line access to international data bases. SatelLife has secured permission from
the NLM to make many of its data bases such IS Medline. Toxnet, Cancerlit. and others
accessible via e-mail search vehicles such as BITNIS. Access to some data bases are fee related.

l1istancc Learning

HealthNet's t~hnology lends itself to distance learning applications through eomait,
distribution of health information. and electronic conferenting.

Internet ResQurca

HealthNet offers pointers to useful health mailina lists, World Wide Web homepages.
Gopher and FTP sites on the Internet. Sites will be screened $(I that offerings will be appropriate
for users with or without direct Internet access.

COMMUN1CATION TECHNOLOGY SERVICES

HealthNet is intended to function reliably and inexpensively. especia\ly in ar~as where
there are poor or non-existent telecommunications infrastructures. using technology available in
these locations. M'uth of the inspiration and technology for HealthNet was taken from amateur~

ra<;lio communications. which has developed a wide variety of low-cost technologies. many
involving personal computer systems. These ex.perimental data communications systems are used
only for personal hobby communications in the United States and Europe, but arc often the only
communications systems available to medical workers in developing countries.

LEO microsa1eUites 8£-1. HS-2

The HealthNet satollite system offeR Intemet message services to any remote area or
areas where the local telec;ommunication infrastructure is poor or inefficient. SatelLife began in
1989 with the Concept of delivering a communications alternative for medical information, that
u:sed a LEO amateur packet radio technology sate11ite to link medi'!.81 education centers in Africa
with medical libraries and other centers in the United States. Canada, and Europe. At 'that time,
the poor telecommWlicatiqns infrastructures made it impouible to establish electronic mail
linkages directly between most African countries. A "store and forward" microsatellite was
thought to be the best solution to address both the issues of cost of telecommWlica1ions and the
problem:i with poor infrastructure. The altemative solution envisioned use of the ·LEO satellite
as a relay between each ground station in the South. servioa as a national hub for e-mail .and
other data communications, and major medical research and education centres in the North.
Satellite acquired Hea.lthsat-l (HS-l) to begin experimentina with this service on amateur
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In the Fall of 1991, SatelLife began its initial demonstration project with the installation
of five experimental ground stations in eastern Africa •• Kenya., Mozambique, Tanzania. Uganda
and Zambia .- and the establishment of hs Intemet gateway a.t Memorial University, St. John's,
Newfoundland, Canada. It was expanded to an additional 10 countries by the International
Development Research Centre in Canada and funded as research in health communication.
Problems of physical installation and operation, and automation ofsoftware, were solved to create
a system providina e·mail: every ground station acts as a post office node, which can be
accessed on the ground via telephone and modems for delivery and pick-up of messages. Prior
to each satellite pass, messages are bundled by around station destination and prepared for
satellite uplink. Any mail destined for addressees on other systems was aatewayed into the
global Internet at the Canadian station and vice versa.

Small networks were envisioned in each country, which would link key health related
institutions such as the Faculty of Medicine. medical library. ministrieli of health, NGOs,offices
of the WHO and the United Nations Children's Fund (UNICEF). etc. The computer centres at
the initial five universities were identified as key collaborators, where hub stations or nodes were
licensed by the PITs. The users of this network were expected to number in the dozens, and
message traffic among the ground stations was expected to be well within the capabilities of the
satellite network.

Despite problems with equapment and software, HS-l usage grew very rapidly~ users soon
numbered in the hundreds in some networks and message traffic: arew to nearly I megabyte per
day. Growth would clearly have continued. However, tbe limited capacity of the satellite was
insufficient to meet the demand. It was decided that the first sace1lite would be replaced by a
second more powerful satellite. Heahhsat-2 (HS-2), with similar technotolY, operating on
frequencies allocated for commercial operation. United States licensing for use of these
frequencies \5 a long process. and in the interim, experimen1a1 licensing at the Memorial
University Center for Telemedicine, St Johns, Newfoundland, Canada. was used to continue
experimentation. In the interi m, international dialed telephone data commun\cations was provided
to support the demonstrated need and demand.

The current HealthNet satellite (HS-2) is a LEO satellite capable of store and forward
full·duplex communication at 9,600 bps. The satellite W~ launched in a polar orbit which means
that the satellite will have passes (crossings of the ~ky) in any location around the globe.
Locations close to equator will have four passes per day, with each pass lastin& for about 13
minutes. DU8"to-the sun-synchronous orbit, the satellite passes will occur around the same time
every day·· two passes aroWld lOAM and two passes around 10 PM. The sateltite has one
downlink and two uplink communication channels. There cal\" be several users requesting
messages from the satellite, but only two users can send messages to the: satellite at one time.,

The ground equipment needed to contact the satellite consists of an IBM-PC compatible
computet, a Terminal Node Controller (TNC), a satellite radio and antennas. At this stage,
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S eJLife is testing a new radio design that meries the satellIte radio and the TNC into a single
atrtable box. The new system was tested in the field at the North Pole in the sprin& of 1995,

~; the Intemational Arctic Exp.edition led by Win Steger which w-:s sponsored by the National
Geographic Society. The ~xpenment sho;,ed 1hat s~a.n portab~e e~ulpment for LEO-?ased store·
and.forward message services have a unIque role In communications to remote regtons.

For the user. the HealthNet software is similar to any e-mail offline reader/writer software.
The system permits messages addressed to Internet dc!tinations. to any other satellite station or
to any other HealthNet user. Binary files may be attached to messages or transferred by separate
file request. All routing and delivering is transparent to the user.

LPw-cost amateur PC message networks lFIDO)

The LEO satellite was in',tial1y expected to be an essential tool for the solution of the
commW'lieations problems in developing countries because phone circuits, when they exist~

were not good enouah to allow reliable transmission of data. Since then. modem telephone
switching equipment has been installed in many citie$ in Africa, providing good international
connections, and sophisticated error correcting modems make data transfer possible even in places
where the phones do not work well. Because of these rapidly evolvina technologies. dialed
telephone circuits and error correcting modems are often a more economical arid efficient solution
for international transfer of electronic data in developing countries than our microsatellitc. FIDO
message networks. which developed in an amateur experimenter community similar to that of
amateur radio, during the growth of the Intemet. provide an economical alternative 10 Internet
e-mail systems. with equal or better services. FIDO networks were in widespread use in Africa
in the 1980's and SatelLife joined the many NGOs supporting (heir use. The organization is
committed to supporting this low-cost access system with advanced Internet services. brought as
close as possible to the end-user.

The evolution of Healthnet has produced a large network of FIDO message network
nodes, some using a packet radio satellite for transport of message files. with central routing of
mossages to and from FIDO networ1cs and the Internet at a Sun UNIX computer located in
Cambridge, Massachusetts, United States. The network is still growing rapidly, although much
of its growth is in the "points" connected to network nodes rather than in the nodes themselves.
The servi·ce is affordable for organizations in the developing world because phone calls placed
at the Cambridge hub are billed at United State! rates rather than rates set by PITs. The cost
of international calls are presently subsidized by private and col'p(!rate donations and foundation
grants. The organization is beginning to move these telecommunications eKpenses and other
costs of operation to a costjrecovery basis, in order to eventually make HealthNet self-sustaining.

HEALlliNET..II

Where communications facilities are intermittent. of poor quality, or expensive. the most
efficient way of using them is by data communications transmission of digitally encoded
messages· rather than direct -real-time" voice OT fax connections. SatelLite therefore has put
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. Local archiving and in~cxina. and full-text retrieval. of electronic publications is also
possible at UNIX servers, especially CD-ROM-based publications IS available With' , h
restrietio 't al b 'bl' . In copyna t

ns, I may so e POSSI e to provIde e-mail-server access to such search tools.

. BITNIS ac£8SS to the United States NLM is a useful tool. but requires a great deal of
~xpcfl~ce to formulatc accurate and efficient searches. This experience is best obtained b
mteractlve use of the NLM databases directly through Grateful Merl. This is a software~
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running on Intemet host computers at the NLM, accessible only through full Internet connections
via '4telnet". SatelLife IS investigatina the use of scheduled dialup Internet connections
(originated in the United States to minimize costs) to support classroom use of a shared Internet
connection, for BITNlS/Grate(ul Me<! training in Africa.

Distance education support is one of the most intrigumg applications of advanced Internet
services. Hypertext Markup Language (HTML). a formatting tool for documents used in the
World Wide Web (WWW) graphic di~pJay interfaces now familiM to many rese.archers in
developed countries, is designed {or linkaae of related brief documents in a way that is ideal for
presentation of a structure of related pages for interactive self-education. Although most or the
use of Web tools is for presentation of araphic images, some software exists that can present the
HTML text components of a Web page on a text-only screen, or with limited graphics, on a DOS
PC screen. In addition, local dialup modem access to a serial line on a UNIX system can
function as a BBS for self-education and DOS PC Web software can be packaged with
educational material propared for it on a diskette. for stand alone use.

SatelLife is investigating a specific application of this HTML-based technology to
interactive presentation of diagnostic flowcharts, as an element of a-future project for the Global
Initiative on Asthma (GINA).

Added value for medicine

Many Internet users in developed countries have asked how they can affiliate themselves
with He~lthNet to support its work, or to have access to SatelLife'$ electronic publiutions.
SatelLife is devetopin~ an electronic directory ~e ..vice to provide electronic mailbox "aliases" fol'"
existing electronic mail addresses on other networh. which can be made available to such users
as individual affiliate subscribers.

One aspect of this directory service that can lead to mOre flexible e·mail use among
HealthNet users is its ability to record other identifying attributes. e.,. professional speciahzation
fields, along with personal and e-mail routing attributes. These could be used to support e~mail
1;<:, nid..ih"tinn Ul'ith n\lll'.h gr~atel' f1exibilitv than that of our Dresent llstserv.
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The Intemet now is closely identified with· WWW Web page interactive access. The costs
of interactive intemationallntemet WWW access are prohibitive for anything but a large campus
or national network connection to the global Internet. even with a subsidy. and are out of reach
for many public health users. Local Web page "mirroring~ of selected Web pages in developed
countri~ may make it possible to provide access to important sources of information otherwise
unavailable. especialty to users on networks in medical schools and teaching hospitals.

SatetLife is investiaating ways to provide Internet interactive services on schedule or on
demand via international dialed modem link, at affordable costs. Added costs of international
communications require accounting and cost J~overy. so the problems involved are not entirely
technical.
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SatelLife continues to explore ways of makinl advanced services accessible through store
and-forward servi ces, "plain old e-mail" 1 by servers at UNIX machiMs for such advanced Internet
servic.es as FTP and gopher. As indicated 4bove. bibliographic searching applications of e-mail
servers are also under consideration.

User supooo services

SatelLife has always attempted to provide aood documentation to support HealthNet users,
who often are just beginning to explore serious uses of their computers. It will provide multi
lingual printed and embedded documentation. and online documentation in conference or
newsgroup form.

An e-mail support desk service has always been available at SatelLife, but in an infonnal
fashion. We plan to improve problem tracking, resolution, and response to originators of problem
reports. With Internet services available at field loeations. many of these support activities·can
be handled effectively by staff and volunteers in the developing world. We also plan improved
fe$ponse to voice and fax calls to SatelLife. with an off·hours support policy.

User direetoo: servers

With UNIX systems in field as well IS central locations, it may become possible to
provide User Councils with flexible HealthNet user group directory services, includina central
United States or European billing for NGOs with operations in many locations, aliased
"healthnet.orgll addresses for existing e-mail addresses, and flexible e-mail lists USing affiliation
by directory attributes includins: project or sponsor concern, professional concern.
regionall1oca.l/national concern, or an ad hoc group concern.

Conferen ces/newsgrouDs

SatelLife plans to provide access to selected Internet "newsgroups" and other sources of
similar material from collaborating organizations, as available for open distribution. Limited
distributions similar to our electronic publications may also be available to specific destinations;
e.a. HeaJthNet·only newsfeed, or distribution to medicaJ campus networks.

IMPROVED INTERNET INTEGRAnON

As a provider of Internet electronic mail addresses, each 1i~'hNet is an Internet service.
However, there are distinct "levels" of Internet c:apability. and e-mail only services have the
fewest capabilities. We plan to offer HealthNet User Councils the opportunity to upgrade their
networks to improve serviCes without requiring users to dismantle their existing software and buy
new computer hardwa.re.
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Conventjonal.lntemet technology

SinGe] 993, SatelLife has operated the Internet domain "healthnet.org", to support access
by its member netwo-Tks, The Sun Microsystems UNIX computers that support this domain are
located at the Department of Telemedicine. Memorial University. St Johns. Newfoundland, and
at the organization's headquarters in Cambridae, Massachusetts. Internet backbone service via
New Enaland Academic and Research Network (NEARNet) has been provided by Bolt, Beranek,
and Newman mc. (now BBN P~anet Inc,), which in 1995 graciously donated 56KB leased lane
service to us in recognition and support of SatelLife's work.

The success of the global Inteme~ in capturing the imagination of the development
community. has led to' a strang demand for high-speed Internet Protocol (IP) services between
developing countries and the United States and Europe. While the cost barriers of providini
international permanent leased lines are still prohibitive for most public health and medical
education programmes in developing countries. there are now several cases in which IP access
is a realistic: alternative to store-and-!orward networks, and SatelLife is investigating ways to help
our member networks take advantage of 1hese eircumstan~s as they arise.

Personal computers are now affordable and available worldwide, but PC software poses
many problems for Internet service operations. which are typically based on the more complex
UNIX engineering software system. In the past two years, public domain software for UNIX on
pes has become a stable and respected (and very low-cost) alternative to commercial UNIX
system software. SatelLife is working to bring together TCPIIP networking. AX.2S packet
satellite ground station, and FlDO components into 111 automated system that we can help
nonspecialists suppon. Our O\Vl1 eniineering task wil1 be to provide software to simplify control
and monitoring of this packaae. so that the amount of UNIX-specific experiCllce and training
required is kept to a minimum. To accomplish this task. SatelLife is exploring partnerships with
technical universities in Europe, Canada, and the United States.

This new network node technology should not affect current users of our FIDO network,
but will offer each HealthNet Users Council many new options in Internet services to campus
networks where they exist. including local and international UUCP and TCPIIP connections as
available, and will make each HeallhNet more useful and attractive to users of standard Internet
mail systems. The change from FIDO to a UNIX node will be the User Council's decision. II1d
thus the global HeillthNet will gradually evolve into a new -HealthNet-11M in which Internet
technology provicfes a wide range of advanced interactive information services to meet developina
countries' medical information needs.

FIDO network techQQlo~

FIDO message networks, which developed in an amateur eltperimenter cornmWlity s'milu
to that of amateur radio, during the growth of the Internet. provide an economical alternative to
Internet e-mail systems, with equal or better services. FIDO networks were in widespread use
in Africa in the 19805 and SatelLife joined the many NGOs supponing their use there. There
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are now thousands of Africans using FIDO network systems da.ily for routine business and
personal communications, and many services providing access to the Internet through FIDO
networks.

In HealthNet-ll. the hub serves as a gateway for e-mail and other Internet services using
a variety "f ~mmunication technologies. In general, the HS-2 link does not serve as the only
access to the rest of the network and the foUowina options ~.e also available: a) HS-2 satellite
message transport to HS-2 national/regional terminal ground stations (and b~kup intemational
message transport); b) international direct dial modem: trUep and PPP (TCP/lP) access; c) local
direct dial modem: utrcP. FInO, PPP access~ d) AX.2S VHF packet radio~ and e) Hf radio data
link.
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HealthSat-II (HS-2) is an amateur radio technology satellite using the same basic
communications components, both on the satellite and in the ground station, as with HS-I, but
as a mature example of this type of system it is sufficiently more powerful in several respects
that its capabilities are significantly improved, At the time of its launch, the manufacturer.
Surrey Satellite Technology Ltd, of the United Kinadom, described HS-2 as a "state-of-the-art"
microsateHite and the "culmination" of its work in store-and-forward communications: this
description seems appropriate, A comparison is conta.ined in Table 1.

H5-2 presents an opportunity for the development of a communications system in suppon
of health care and development for remote. rural. and mobile locations. prOViding national and
regional e-mail message services, with a gateway to the global Internet in the national capital or
regional center. 'There are two, fundamentally different types of HS-2 ground stations: a) a
"terminal" ground station, low-power. integrated with control software in a general-purpose PC
computer for greatly improved ease of use; and b) a "hub" ground station, high-power. attached
to a multiprogrammed dedicated c.ommunications computer (also a PC, but larger and more
powerful, using UNIX system software) serving as an access system for other computers but not
primarily as a user messaee terminal.

It is recognized that this installed base of e·mail users is not likely to change to non-FIDO
systems -- in large part because they cannot afford to upgra.de the older computer systems that
can run the FIDO mail software -- and SatelLife is committed to supporting this low-cost access
system with advanced Internet services, brought as close as possible to the end-user, SatclLife
is investigating the use of existing software tools which are used for FIDO-Intemet gateway
systems, for a viable solution that can be installed 'in a UNIX system in the field to support a
locat HealthNet's FIDO access needs, At the same time, SatelLife is investigatina support of user
access by similar UNlX-based software systems using ·UUCP", and dialup Internet Protocol (IP),
and with sucn systems the local HealthNet node can support access with aIly of these, depending
on the quality and cost of local phone service.
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HS ..2. with the NUP protocol upgrade. is expected to make it possible for multiple
tran$actions between the hub and a number of terminals within a single pass. so that delays in
messa&e delivery within the na.tion or region. and in forwarding to the global Internet, are
minimized.

....
Single sMHz SOC 186 communications
processor

1802 COSMAC control processor (36KB
program memory addressable)

4MB CMOS RAM with ERee memory
error protection

Experimental (amateur secondary)
frequencies

Switchablc 1200/9600 bps
link speed

Open-access AX 25 PACSAT protocol
system

Age: 5.S years. past 3 years without failure

Estimated lifetime: 10+ years based on
11.5 years of UoSAT4 2

~DuaJ redundant 8MHz. 80C186
eommunications processor

lOMHz 80C188 control processor (1MB
program memory addressable)

48MB (3 x 16MB) SRAM with EOAC
memory error protection

General mobile-satellite frequencies (as of
1992 WARe:)

1200/9600 bps uplink, 9.6Kbps/38.4Kbps
downlink

Open-access AX.25 PACSAT protocol
system; revised "New Uplink Protocol
(NUP)" was deliverable December 1993.
AX.25 and NUP operation will both be
available concurrently in service.

Age: 2 years. no major failures

Estimated lifetime: 10+ years



HS·2. with the NUP protocol upgrade, is expected to make it possible for multiple
transactions between the hub and a number of terminals within a single pass. so that delays in
message delivery within the nation or region. and in forwarding to the global Internet. are
minimized.
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Table I

HealthSat-1 (flS.l)

One uplink receiver. one downlink
transmitter

4W J10minal output power~
3W typica.l

Single 8MHz 80C186 communications

processor

1802 COSMAC control processor (36KB .
program memory addressable)

4MB CMOS RAM with ERCC memory
error protection

Experimental (amateur secondary)
frequencies

Switchable 1200/9600 bps
link speed

Open-access AX.2S PACSAT protocol
system

Age: 5.S years, past l years without failure

Estimated lifetime: 10+ years based on
11.5 years of UoSAT·2

........ .n1.''1 L. L.t. \ 1.'1 - u"

HealthSat-1l (HS-l)

T~ree uplink receivers. two downlink
transmitters

Output transmitter power selectable from
IW to 12W under software control. (+6dB
improvement over HS 1)

Dual redundant 8MHz SOC186
communications processor

lOMH~ 80CI88 control processor (lMB
proiram memory addressable)

48MB (3 x 16MB) SRAM with EDAC
memory error protection

General mobile-satellite frequem::ies (as of
1992 WARe)

1200/9600 bps uplink. 9.6Kbps/38.4Kbps
downlink

Open-access AX.25 PACSAT protocol
system~ revised HNew Uplink Protocol
(NUP)M was deliverable D~cmbcr 1993.
AX.25 and NUP operation will both be
available concurrently in service.

A&~: 2 yelrs. no major failures

Estimated lifetime: 10+ years
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Sa1elLife is currently developing this hub communications system by testing the Linu"
public-domain operating system and public-domain communications software (!\ome of it from
the same amateur-radio conlmwlity that developed AX,2S and the PACSAT protocols).
Windows-based software for terminal ground stations from the same community, wilt make it
possible for SatelLife to develop the terminal ground station with confidence in its flexibility,
reliability. and ease of use. HS-2 ~an then provide a viable Mlast-mile- Internet communications
solution as originally intended.

Surface amatcur-packet-radjQ messaic network fQr reiional acc~s

To improve upon its ability to provide developini coW\tries with low-cost. effective
telecommunications, SatelLife is investigating digital store·and-forward communications via High
Fr~quency (HF) and Very High Frequency (VHF) packet radio, as a practical tool to provide
Intemet message service to HealthNet users in remote reaions.

Like LEO satellite technology, HF allows for linkina remote locations served by poor or
non-existent telephone service. Unli~e LEO satellites, HF radio links (:an provide
telecommunications for longer periods of time than a typical lS·minute satellite pass. HF radio
propagation is hiahly variable, depending upon the time of day, time ofthe year, sunspot activity,
and other naturally occurring phenomenft. but paths of up to 1,000 km can be maintained over
long periods of time. using modest power levels with good antenna systems.

Incorporating HF as Zl networking solution is a great challenge because HF reception is
noisy and erratic. and as a result it is considered by many to be an outdated, obsolete method of
communication. However, HF is enjoying ft resurgence of popularity due in part to recent
advancements in digital technology and linking methods. Research and development is nQ longer
restricted to government-sponsored progra.mmes. Many commercial manufacturers in Europe and
the United States now offer a variety of PC·compatible data modems to address this technology.
The rapid commercial dev~lopment is being fueled in pan by interest among the world's: radio
amateurs.

SatelLife's HF network may employ automatic linking technology blLSCd on Automatic
Link E.'litabJishment (ALE) sta.ndards. ALE operates Oil one of a group of radio frequencies, with
on-going measurement of channel quality by comparing the signal-to-noise ratio and the bit error
rate. If either the sianal-to.noise or bit error rates risea to unacceptable levels ALE will direct
the linked. stations to a different frequency in the group dlat is more favourable to present
propagation conditions.

To complement ALE. Sate1Lifc is 51udying two forms of data modem technology:
.CLOVER, which allows for various bandwidth·efficient t:Ombinalions of discrete amplitudes and
phases:; and PACTOR: an improved version of AMTOR which responds welt to thanaing channel
conditions. A network of one or more HealthNet HF stations can link to '" central -hub" or
gateway, typically located in a capital city, linked to the global Internet via campus network high
speed links or dialed modem connc,tion.
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In addition to IlF radio, SatelLife is also exploring VHF radio nerwor","~ solutions.

Unlike HF. VHF radio i~ short-range (up to 100 km) in nature. it is typically us~d in lliine-of
sight- applications. VHF is 1imited in applications where natural obstructions. such as mountains,
lie in the signal path. However, VHF does not suffer from erratic propagation phenomena like
lIF. Thus, paths are more reliable and noise-free, and higher data fates can be sustained. In
some instances links can be maintained 24 hours per day. This permits the use of TCP!lP
Internet protocol systenls over VHF links. with speeds approachina that of leased lines. SatelLife
is investigating use of amateur packet radio networking software in "Linux" UNIX software for
pes to provide regional acccS$ to hospital and campus LANs as wen as to the glubal Internet.

To complement in-house packet radio work by its engineering staff. SatelLife has
established a workina relationship with individual engineers at the Mitre Corporation, Bedford
Massachusetts, who are following the organization's proeress with interest.

SUMMARY: NEW DIRECTIONS IN HEALTHNET TECHNOLOGY AND INFORMATION
SERVICES

This successful network is more than a demonstration. It has become an essential service
to many of its users. Satellife plarts to add to Its softwaro and hardware to add services. control
and reduce COSIS, and improve reliability. However. this is only an intermediate step in the
development of this network, because heallh care needs and technoloiY opportunities make it
necc:\:sary to constantly reevaluate its operation. SatelLife is currently at an important point in
this development, because changes in satellite technology. and opponunities in radio technology,
and the: approacll or Intr:met connectivity to Afrkan universities, mean that this network for
routing messages will become increilSingly diverse and technologically complex

The: only practical approach to handling this complexity ~th software that can automate
enouah of the mess&&e service operations to make it feasible to operate with non-specialist staff,
is to base the system on a powerful multi-programming engineering software environment such
as UNIX which has become the standard tool for solving these types of problems. UNIX is
likely to become Ul increasingly central pan of our software repertoire, although hopefully not
increasingly visible to message service users. The change (rain FIDO to a UNlX node will be
the User Council's decision, and thus the global HealthNct will gradually evolve into the new
HealthNet-li.

One of the biggest problems. in this evolution is training network managers in the new
technology. SatelLifo will provide training and support upon instillation, and will plan for
interinl djr~t operations support from Cambridge. In collaboration with university programmes
in the United States. Europe.'and Canada. Satellife will encourase development of univ8rsity
curriculum in devclopina countries. in en~ineerin2, computer science. and t~lecommunicatioIl5,

and olher lechnical training programmes, in directions that will. familiarize students (including
our network managers) with the problems and new solutions we are dealing with. We believe
the availability of public domain UNIX for pes is an extremely imponant tool for this
educational revolution in Africa and other less-developed regions. Although our resources are .
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limited. we will sllppon nelwork manast:rs t.na[ can use !'iuch software in such a programme, to
familiari7.e themselves and oth,;rs 'W'itll llNIX and Internet technology.
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Certificate of Service

I, James A. Kirkland, hereby certify that the foregoing "Petition to Deny" was served
by hand this 27th day of November, 1996, on the following persons:

Reed E. Hundt, Chairman
Federal Communications Commission
1919 M Street, N.W.
Room 814
Washington, D.C. 20554

Rachelle B. Chong, Commissioner
Federal Communications Commission
1919 M Street, N.W.
Room 844
Washington, D.C. 20554

Susan Ness, Commissioner
Federal Communications Commission
1919 M Street, N.W.
Room 832
Washington, D.C. 20554

James H. Quello, Commissioner
Federal Communications Commission
1919 M Street, N.W.
Room 802
Washington, D.C. 20554

Ruth Milkman, Senior Legal Advisor
Office of the Chairman
Federal Communications Commission
1919 M Street, N.W.
Room 814
Washington, D.C. 20554

Jane Mago, Senior Legal Advisor
Office of Commissioner Chong
Federal Communications Commission
1919 M Street, N.W.
Room 844
Washington, D.C. 20554

David Siddall, Legal Advisor
Office of Commissioner Ness
Federal Communications Commission
1919 M Street, N.W.
Room 832
Washington, D.C. 20554

Lauren J. Belvin, Senior Legal Advisor
Office of Commissioner Quello
Federal Communications Commission
1919 M Street, N.W.
Room 802
Washington, D.C. 20554

Donald H. Gips, Chief
International Bureau
Federal Communications Commission
2000 M Street, N.W.
Room 800
Washington, D.C. 20554

Fern J. Jarmulnek, Chief
Satellite Policy Branch
International Bureau
Federal Communications Commission
2000 M Street, N.W.
Room 518
Washington, D.C. 20554

Harold Ng, Chief
Satellite Engineering Branch
International Bureau
Federal Communications Commission
2000 M Street, N.W.
Room 512
Washington, D.C. 20554



Thomas S. Tycz, Chief
Satellite & Radiocommunication Division
International Bureau
Federal Communications Commission
2000 M Street, N.W., Room 520
Washington, D.C. 20554

Cecily C. Holiday, Deputy Chief
Satellite & Radiocommunication Division
International Bureau
Federal Communications Commission
2000 M Street, N. W., Room 520
Washington, D.C. 20554

Kathleen Campbell, Industry Analyst
Satellite Policy Branch
International Bureau
Federal Communications Commission
2000 M Street, N.W.
Room 505
Washington, D.C. 20554

F1I49513.!

Franklin H. Wright, Senior Electronic
Engineer
Office of Engineering Technology
Federal Communications Commission
2000 M Street, N.W.
Second Floor
Washington, D.C. 20554

Karl A. Kensinger
International Bureau
Federal Communications Commission
2000 M Street, NW, Room 520
Washington, DC 20554

~es A. Kirkland
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